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Amendments to the Claims: 

This listing of claims replaces all prior versions and listings of claims in the application: 
Listing of Claims : 

1. (Currently amended) A method for analysis of proteins in a biological system 
comprising: 

providing a biological system; 
e xposing th e syst e m to a stimulus; 

sampling the biological system at multiple time intervals -to provide multiple samples, 
each sample containing multiple proteins aft e r e xposing th e syst e m to th e stimulus ; 

tr e ating submitting each of the multiple samples byto a separation technique to provide 
multiple protein samples suitable for analysis by mass spectrometry; and 

analyzing the multiple samples to determine changes in prot e in abundance of proteins as 
a function of time aft e r e xposing th e biological syst e m to stimulus , said analyzing including 
allocating the multiple protein samples for the multiple samples among mass 

spectrometry systems in a parallel array of mass spectrometry systems, each mass 

spectrometry system adapted for protein analysis and providing mass spectral data 

indicating identity and abundance of one or more proteins, p roviding a parall e l array of 

mass sp e ctrom e try syst e ms adapt e d for prot e in analysis , and 

directing mass spectral data from each of the mass spectrometry systems in said 

array to a common computing device, said mass sp e ctral data b e ing indicativ e of th e 

id e ntity and the abundanc e of prot e in in said multipl e sampl e, and 

corr e lating collating said mass spectral data from each of the mass spectrometry 

systems as a function of tim e of sampling of the biological system . 



2. (Currently amended) The method of claim 1 further comprising displaying said 
co llate dr r e lat e d data as a function of protein identity, protein abundance, and time. 
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3. (Canceled) 

4. (Canceled) 

5. (Currently amended) The method of claim [[4]]1 wherein said array of mass 
spectrometry systems includes at least 3©-5_mass spectrometers. 

6. (Currently amended) The method of claim £[4]J1 wherein comprising analyzing the 
multiple samples includes analyzing the multiple samples to determine changes in abundance of 
500 proteins or more. 

7. (Currently amended) The method of claim [[6JH comprising wherein analyzing the 
multiple samples includes analyzing the multiple samples to determine changes in abundance of 
about 5000 proteins or more. 

8. (Currently amended) The method of claim [[4]]1 wherein the separation technique 
includes use of one or more separation apparatus and said common computing device 
communicates with each of said separation apparatus. 

9. (Currently amended) The method of claim [[8]]1 wherein the separation technique 
includes use of liquid chromatography. 

10. (Currently amended) The method of claim 8 wherein the separation t e chniqu e 
apparatus includes us e of a magnetic particle separation apparatus. 



1 1 . (Currently amended) The method of claim £[W]]38 wherein the magn e tic 
partiel earray of separation apparatus treats multiple samples in parallel. 
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12. (Currently amended) The method of claim £[4]]i wherein the separation technique 
includes treating each of the multiple protein samples with a protease to produce peptides and the 
mass spectral data includes said mass sp e ctral data includ e s p e ptid e fragm e nt mass sp e ctra and 
an-amino acid sequence data that can be compared to amino acid sequence data derived from a 
data base. 

13. (Currently amended) The method of claim 12 wherein said mass spectrometry 
svstemse r are LC-TMS mass spectrometers. 

14. (Currently amended) The method of claim [[4]]1 further comprising: 
exposing a first compon e n t instance of the biological system to a stimulus and 

maintaining a second compon e nt instance of the biological system free of the stimulus; 



samplin g, submitting, and analyzing include sampling, submitting, and analyzing each of 
the first compon e nt and the second instances compon e nt ; and 

correlating mass spectral data includes comparing th e id e ntity and abundanc emass 
spectral data from in-the first compon e nt and the second compon e nt instances . 

15. (Original) The method of claim 14 comprising separately analyzing samples from 
said first component and second component. 

16. (Currently amended) The method of claim [[4]]43 wherein the stimulus perturbation 
results from exposure of the biological system to heat, light, cold, motion, agitation, cellular 
material, or a ts-a drug. 



wherein 



17. (Currently amended) The method of claim 174111 wherein the time interval is about 5 
to 60 seconds. 
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18. (Currently amended) The method of claim |"[ 41]1 wherein the time interval is about 
one minute to one hour. 

Claims 19-21. (Cancelled) 

22. (Currently amended) A method for analysis of proteins in a biological system 
comprising: 

providing a biological system containing proteins; 
exposing the biological system to a stimulus; 

after exposing the biological system to the stimulus, sampling the biological system at 
multiple time intervals to obtain multiple samples , each sample containing multiple proteins ; 

treating the multiple samples by a parallel separation technique to provide multiple 
protein samples suitable for analysis by mass spectrometry; 

providing a parallel array of mass spectrometer systems capable of simultaneous analysis 
of as many protein samples as there are spectrometer systems in said array; 

analyzing allocating the multiple protein samples among the mass spectrometry systems 
in the parallel array of mass spectrometry systems in said parall e l array of mass sp e ctrom e try 
systems to g e n e rat e obtain m ass spectral data indicati n g v e of th e identity and the-abundance of 
proteins in said multiple protein samples; and 

communicating the mass spectral data to m -a common e l e ctronic computing device 
communicating with e ach of said mass sp e ctrom e try syst e ms, and 

correlating said mass spectral data as a function of time. 

23. (Currently amended) The method of claim 22 wherein the parallel separation d e vic e 
technique is performed using a parallel magnetic particle separation device. 
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24. (Currently amended) The method of claim 23 wherein the parallel array of mass 
spectrometry systems includes an array of LC-MS spectrometer systems. 

25. (Previously presented) The method of claim 24 wherein the array includes 6-20 mass 
spectrometers. 

26. (Previously presented) The method of claim 25 wherein the time intervals are in the 
range of 5 seconds to 10 minutes. 

27. (Previously presented) The method of claim 26 wherein the analysis includes analysis 
of about 500 proteins or more. 

28. (Currently amended) The method of claim 237 wherein the central computer 
communicates with the parallel magnetic particle separation device s e paration . 

29. (Currently amended) A system for mass spectrometric analysis of proteins in a 
biological system, the system comprising: 

a parallel sample separation apparatus adapted to receive multiple samples of a biological 
system taken at multiple time intervals, and separate the multiple samples in parallel to obtain 
multiple protein samples for analysis by mass spectrometry; 

a parallel array of mass spectrometry systems adapted to receive the multiple protein 
samples from the separation apparatus and analyze the r e c e iv e d multiple protein samples in 
parallel to generate mass spectral data indicatin giv e of th e identity and the-abundance of proteins 
in th e multipl e prot e in sampl e s ; and 

a computing device communicating with the parallel array of mass spectrometry systems 
and the parallel separation apparatus, the computing device being adapted to analyze the mass 
spectral data from the parallel array of mass spectrometry systems and co llate rrelate the mass 
spectral data as a function of time of sampling . 
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30. (Previously presented) The system of claim 29, wherein the parallel separation device 
is a parallel magnetic particle separation device. 

31. (Previously presented) The system of claim 29, wherein the parallel separation device 
is a parallel chromatography separation device. 

32. (Currently amended) The system of claim 29, wherein the computing device is 
adapted to co llate reekte the mass spectral data as a function of prot e in id e ntity, prot e in 
abundanc e , and time. 

33. (Currently amended) The system of claim 29, further comprising a s e archabl e 
databas e adapt e d to stor e graphical user interface that can be searched, queried, or filtered to 
display selected th e corr e lat e d collated data. 

34. (Currently amended) The system of claim 29 wherein the parallel array of mass 
spectrometry systems includes at least 3-5_mass spectrometers. 

35. (Previously presented) The system of claim 29, wherein the parallel array of mass 
spectrometry systems includes at least 20 mass spectrometers. 

36. (Previously presented) The system of claim 29, wherein the parallel array of mass 
spectrometry systems is adapted to generate maiss spectral data including peptide fragment mass 
spectra, and the computing device is adapted to analyze the mass spectral data in conjunction 
with an amino acid sequence derived from a database. 

37. (Previously presented) The system of claim 29, wherein the parallel array of mass 
spectrometry systems include a liquid chromatograph-tandem mass spectrometer system. 



Applicant 
Serial No. 
Filed 
Page 



James R. LaDine et al. 
09/835,273 
April 13,2001 
8 of 14 



Attorney's Docket No.: 12800-003001 



38. (New) The method of claim 8 wherein a first portion of the multiple protein samples 
are allocated among the mass spectrometry systems before a second portion of the multiple 
protein samples have been provided by the separation technique. 

39. (New) The method of claim 8 wherein the separation technique includes use of an 
array of parallel separation apparatus. 

40. (New) The method of claim 39 wherein the number of separation apparatus in the 
array of parallel separation apparatus is equal to the number of mass spectrometry systems in the 
array of parallel mass spectrometry systems. 

41 . (New) The method of claim 1 1 wherein the array of mass spectrometry systems treat 
multiple samples in parallel. 

42. (New) The method of claim 41 wherein treatment of multiple samples by the array of 
separation apparatus is carried out in parallel with treatment of multiple samples by the array of 
mass spectrometry systems. 

43. (New) The method of claim 1 further comprising exposing the biological system to a 
perturbation, wherein sampling of the biological system occurs at multiple time intervals after 
the exposure of the biological system to the perturbation. 

44. (New) The method of claim 1 further comprising inferring interactions over time 
between and among proteins in the biological system. 

45. (New) The method of claim 2 wherein protein abundance is expressed as relative 
abundance of proteins in each of the multiple samples. 



